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Isolated anomalous origin of the right coronary artery
from the main pulmonary artery (ARCAPA) is a rare
congenital anomaly, and few cases have been reported
in the pediatric age group. Patients with ARCAPA are
usually asymptomatic, although there are some case
reports of sudden death, cardiomyopathy, angina, and
syncope.1,2 We herein report the case of a 2-month-old
male infant who experienced severe heart failure after
an episode of upper respiratory tract infection. The
echocardiogram revealed a poor left ventricular ejec-
tion fraction. The left main coronary artery was mildly
dilated and the orifice of the right coronary artery could
not be traced at the aortic root. The confirmed diag-
nosis of ARCAPA was made using angiography and sur-
gical results. The patient underwent a successful
surgery, and his heart function recovered completely.* Corresponding author. Division of Cardiology, Department of
Pediatrics, Mackay Memorial Hospital, 92, Section 2, Chun-San
North Road, Taipei 10449, Taiwan.
E-mail address: mingren44@gmail.com (M.-R. Chen).
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1875-9572/Copyright ª 2016, Taiwan Pediatric Association. Published by
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).2. Case report
A 2-month-old male infant (weight 4.2 kg) was referred to
our institution with acute heart failure. Physical exami-
nation showed a regular heart beat without definite
murmur. Initial vital signs during admission showed fever
up to 38.8C, tachycardia with a pulse rate of 196 beats/
min, tachypnea with a respiratory rate of 67 breaths/min,
and a normal blood pressure of 92/63 mmHg. Chest X-ray
showed cardiomegaly. An electrocardiogram (EKG) showed
sinus tachycardia with a left bundle branch block and left
ventricular hypertrophy. The initial troponin I level was
normal (0.76 ng/mL). Creatine kinase (CK) and CKMB levels
were also within normal limits (CK Z 110 IU/L,
CKMB Z 19.8 IU/L). The initial echocardiogram revealed a
poor left ventricular ejection fraction (0.32), moderate
tricuspid and mitral regurgitation, and a bicuspid aortic
valve. The left main coronary artery was mildly dilated
and the orifice of the right coronary artery could not be
traced at the aortic root (Figure 1A). However, 1 day after
admission, CK, CKMB, and the troponin I levels were all
elevated (troponin I Z 4.64 ng/mL, CK Z 464 IU/L, and
CKMB Z 113.6 IU/L). The B-type natriuretic peptide was
highly elevated (>5000 pg/mL). Ten days after, the
troponin I level returned to normal (0.27 mg/mL). How-
ever, the follow-up echocardiography still presented a lowElsevier Taiwan LLC. This is an open access article under the CC BY-
Figure 1 (A) Two-dimensional echocardiography in short-axis views. The left coronary artery is observable, but the right cor-
onary artery cannot be traced well. (B) Aortography in the early phase showing a dilated circumflex branch of the left coronary
artery (white arrow) and a smaller left anterior descending branch (black arrow). (C) Aortography in the lateral view showing
collateral arteries between the right coronary artery (black arrow) and the circumflex branch (white arrow), and the right coronary
artery drained into the main pulmonary artery. (D) Intraoperative photo after opening the patient’s chest. AoZ aorta; MPAZmain
pulmonary artery; RCA Z right coronary artery.
Anomalous origin of the right coronary artery 447left ventricular ejection fraction (0.34). The virus cultures
of the throat, rectum, and cerebrospinal fluid were all
negative. Because the right coronary ostium could not be
observed through echocardiography, we arranged for car-
diac angiography. An aortogram showed a dilated circum-
flex branch of the left coronary artery, which had
collateral branches with the right coronary artery. Retro-
grade flow from the right coronary artery drained into the
main pulmonary artery (pressure Z 25/13 mmHg; Figures
1B and 1C). The left anterior descending branch of the
left coronary artery was relatively small. No stenosis was
observed during the course. Pulmonary systemic shunt
ratio (Qp/Qs) was approximately 1.2. No step-up in oxygen
saturation was detected in the pulmonary artery. A pre-
operative thallium-201 myocardial perfusion scan showed
a myocardial ischemia pattern in the anterior septal area
and apex of the left ventricle after a dipyridamole stress
test.
The patient underwent a successful operation. At sur-
gery, an ARCAPA was confirmed (Figure 1D). The anoma-
lous right coronary artery was reimplanted into the
ascending aorta. One year after reimplantation, the left
ventricular ejection fraction improved to 0.65 and the
thallium-201 myocardial perfusion showed improvedmyocardial perfusion over the left ventricular anterior
wall and apex.3. Discussion
ARCAPA is a rare congenital lesion with an incidence of
0.002%.1 It was described first by Brooks in 1885.2 Patients
with an anomalous origin of the left coronary artery from
the pulmonary artery (ALCAPA) usually present with severe
myocardial ischemia in the neonatal or early infancy stage.
ALCAPA commonly exhibits EKG change (>80% Q waves in I
and aVL).
1 By contrast, patients with ARCAPA usually pre-
sent asymptomatically and survive into adulthood. They do
not often exhibit typical ischemia patterns in EKG finding
and fewer cases lead to heart failure. Most ARCAPA patients
tend to demonstrate nonspecific EKG changes.1 They often
exhibit autopsy, angiographic, or surgical extra findings.
Sudden death is extremely rare in patients with ARCAPA.3
Gersony3 suggested that ARCAPA should be followed
without intervention in adult patients and proposed that
the benefit of excessive exercise limitation was doubtful.
However, ARCAPA has a potentially malignant clinical
course. When symptomatic, the clinical presentation of
448 S.-M. Lin et alARCAPA may be severe, including dyspnea, congestive
heart failure, angina, myocardial infarction, and even
cardiac arrest (17%).4
In our patient, severe left heart failure occurred. The
left heart myocardial ischemia in our patient might be the
result of the right coronary artery “stealing” the flow from
the circumflex branch of the left coronary artery. There-
fore, the left anterior descending branch of the left coro-
nary artery had less flow. This explanation is compatible
with the thallium scan result. The area supplied by the left
anterior descending coronary artery, including the anterior
septal area and apex of the left heart, became ischemic.
Furthermore, increased myocardial oxygen demand
occurred suddenly in our patient because of upper respi-
ratory tract infection with high fever. Therefore, acute
heart failure presented at that time. Myocardial perfusion,
left heart function, and heart size all improved gradually
and substantially after right coronary artery
reimplantation.
In general, a corrective operation is recommended for
ARCAPA, even for asymptomatic patients.5 Reimplantation
of the aberrant vessel into the aorta, which is reestablished
using a double ostium coronary system, has a potential
benefit of lowering the risk of sudden cardiac death. Simple
ligation of the aberrant vessel at its origin to abolish the
pulmonary steal is a less traumatic surgical alternative, but
it carries the persistent risk of sudden cardiac death in a
single coronary system.In conclusion, most ARCAPA cases are benign. However,
at the infant stage, it can lead to severe heart failure. The
surgical reimplantation of the anomalous right coronary
artery can markedly improve cardiac function.
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